Abstract -
This paper, will explore, define, and explain how the proposed new engineering/architecture interdisciplinary capstone and dual faculty course will be developed, highlight the early stages of its initiation, describe the ongoing implementation, outline how the performance of the new course will be evaluated, delve into how the new course will be improved to make it more meaningful and practical to both faculties and students, and; discover how engagement can improved student learning.
INTRODUCTION
From recent literature research into understanding levels of consciousness (LOC), it was discovered that outside of medicine, there has been limited investigations conducted on whether LOC could be used to influence higher learning, and student engagement, particularly in interdisciplinary capstone courses.
Level of consciousness is a measure of a person's arousability and responsiveness to stimuli from the environment, [3] . As an extension and further assessment of the interdisciplinary dual faculty experience, this paper will examine whether a student's classroom engagement could be defined as a starting point to maximize learning in an interdisciplinary/dual faculty learning environment. Engagement and metacognition can take many forms; it includes knowledge about when and how to use particular strategies for learning or for problem-solving, [5] .
There are generally two components of metacognition: (1) knowledge about cognition and (2) regulation of cognition, [6] . Methodologies to develop CEEA18; Paper 52 University of British Columbia; June 3 -6, 2018 -2 of 6 -these areas will be researched in this paper and learning patterns will be determined.
A combination of mixed method, qualitative and quantitative methodologies will be used to assess the course's performance, further development, and engagement effectiveness. These methodologies include student surveys, focus group discussion, case studies, ethnography, phenomenology, and statistical analyses.
The extended research question is:
"How can the Classroom Engagement be Improved to Maximize Learning in an Interdisciplinary Dual Faculty Capstone Course?"
The motivation for this research is to develop an engagement process in an interdisciplinary course to maximize student learning. The literature review was conducted over several months and included Goggle Scholar research, E-Library investigations, and relevant CEEA paper reviews. The problem with the present system is that students work in discipline isolation which does not reflect real life situations. Solutions considered included a multidisciplinary program as well as the dual faculty capstone approach. The mixed methodologies that will be used to analyze student engagement are qualitative as well as quantitative approaches. This research will enable Engineering and Architecture students to work effectively and efficiently together.
These efforts highlight the development of a capstone engineering design course from a multidisciplinary engineering program to an interdisciplinary Engineering and Architecture dual faculty offering the evolution of which was presented in 2016 [9] and 2017 [10] 
BACKGROUND
We decided to take an innovative and creative approach to this research. Rather than team with an outside industry development focus group, we decided to develop a holistic course with the Faculty of Architecture. This approach is facilitated by the Dean of Engineering who also serves as the Dean of the Faculty of Architecture, and supports an Engineering/ Architectural interdisciplinary dual faculty capstone initiative/strategy.
For the purpose of this paper, a capstone course is defined as "…a project-based learning experience that involves engineering practice through a significant design project whereby student teams meet specific client needs through a creative, iterative, and open-ended design process" [8].
CEEA18; Paper 52 University of British Columbia; June 3 -6, 2018 -3 of 6 -Besides the research conducted for the CEEA 2016 and 2017 paper submissions, in accordance with The University of Manitoba policies, applications have been made to the Research Ethics Board as well as the Survey Review Committee. To protect the rights and welfare of human participants in research studies conducted at, or under the auspices of The University of Manitoba, prior ethics review and approval is required by a Research Ethics Board (REB), [7] . In addition, the purpose of the Survey Review Committee is to review proposed surveys, focus groups, and interviews of students, faculty, staff, and alumni to assess quality, timing, adherence to privacy legislation, and to evaluate the usefulness and applicability of them in achieving The University of Manitoba's strategic objectives.
The methodologies that will be used to develop, implement, and evaluate the Engineering and Architecture capstone course include a mixed method of qualitative and quantitative analyses.
Specifically, during the 2018 winter session and at the end of the term Engineering and Architecture student Ikert Scale surveys will be conducted. The results of the questionnaire will be compared and contrasted to discover how effectively students engaged and learned, whether their personal course goals were achieved and what could be adjusted to accommodate a better learning environment from a metacognitive engagement perspective. For comparative purposes, an additional survey will be performed on undergraduate technology and ethics course students to determine if teaching, engagement, and learning techniques from either course could be applied in the other course to make the teaching more meaningful. In addition, the learning environment will be quantified to enable students to learn at a metacognitive level and achieve their maximum learning experience. The same survey will be given to all three classes, and is shown in Appendix 1, Interdisciplinary Engineering and Architecture Capstone Experience Pilot Course Evaluation Performance Survey. The surveys are structured to determine if students perceive that they have acquired the CEAB attributes and reached a maximum level of engagement as a result of taking the course. The survey has been structured, and set up to facilitate qualitative and quantitative statistical analyses.
Because unbiased research can be performed on students in an unrelated course, a case study analysis will be conducted in a graduate course in engineering design philosophy. One of the case study research question will be "How can the successful teaching techniques of a matured graduate course be applied to an undergraduate multidisciplinary/dual faculty course?" Further research questions will be developed and presented in the next paper.
Peer and self-evaluations will also be employed as a methodology to determine and assess further course development strategies. See Appendix 2, Eng/Arch Interdisciplinary and Dual Faculty Capstone Course Peer Evaluation Winter 2018. Students with low peer reviews will be identified and engagement trends determined by focus group techniques to provide a better learning environment. This process is used to confirm that group members are sharing the work load to maximize Team learning. Peer and self-evaluation results will be cross checked with the performance survey data to verify engagement.
Students will also provide weekly reflective learnings, which will be reviewed and general trends noted. See Appendix3, Eng/Arch Interdisciplinary and Dual Faculty Capstone Course Reflective Learning. These trends will provide student feedback on their engagement, learning and allow the instructors to communicate with students in a nonthreatening environment. Student suggestions on the course delivery will be recorded and implemented.
FINDINGS
Since this paper is focusing on how the extended engineering and architecture course will be developed, the findings presented here are brief, and a more detailed analysis will be presented in a later paper after the research is completed. Other aspects that will be investigated as well are: encouraging other engineering disciplines to register for the program; opening up the course to business and management faculties, and; applying "green building" design, "net zero energy" requirements, and LEEDS criteria. In addition, the notion of "transdisciplinary" skills will be reviewed to widen the learning experiences.
Lessons learned from piloting the Interdisciplinary Dual Faculty Capstone course include the following:
 The course could become a mandatory Architectural requirement  The reflective learning was worthwhile and provided opportunities for the teaching staff to communicate with individual students and teams  Next year's course could include a seven story condominium design project  Teams need to be better guided by a more detailed deliverable structure  The guest speaker/lecture process was excellent and should be included next winter CEEA18; Paper 52 University of British Columbia; June 3 -6, 2018 -4 of 6 - Architectural creativity must be encouraged and shared with engineering students  A Team building workshop should be introduced at the beginning of the course to promote communications  Architectural and engineering students experienced each other's cultures and worked through the differences  Students experienced how to understand, interpret, and apply building codes and technical guidelines
The success of this pilot offering can be summed by the following reflections of an Architect student and an Engineering student:
"… I think the most valuable part of this class was the interaction between the disciplines, as (at least in my group) I felt we both pushed each other outside of our comfort zones and gave each other new tools to use in the future. I am not sure the exact perception engineering students have of architecture, but I hope I was able to help them understand the scope of the job and that it is more involved than just aesthetics." And;
"… Working together as engineering and architectural students has become more harmonious as we have learned each others strong points and been able to exercise those strengths. Integrating the work between the two faculties was truly a unique experience and the team is excited to see what our final deliverable has in store."
NEXT STEPS
The next steps in this research process are to obtain Research Ethics Board approval, complete the surveys, and focus group analyzes. This course will be offered in the 2019 winter session and the above lessons learned will be applied to make the course a more meaningful. Engineering and Architectural education component.
CONCLUSIONS
This paper has focused on how an Interdisciplinary Engineering and Architectural capstone course has been piloted and launched for the Faculty of Engineering and the Faculty of Architecture at The University of Manitoba in order to create a more meaningful capstone design experience for undergraduate students, better prepare them for professional employment, enhance compliance with the CEAB Graduate Attributes requirements, and investigate whether an engaging level of consciousness could be developed for students to maximize learning. Never/Not Likely; Don't Know; Likely/Definitely 5. On a scale of 1 to 5, 1 being not effectively to 5 being most effectively, I learn more effectively and efficiently from Researching on your own 6. On a scale of 1 to 5, 1 being not effectively to 5 being most effectively, I learn more effectively and efficiently from Researching in teams 7. On a scale of 1 to 5, 1 being not effectively to 5 being most effectively, I learn more effectively and efficiently from completing assignments on the material covered 8. On a scale of 1 to 5, 1 being not effectively to 5 being most effectively, I learn more effectively and efficiently from giving lectures to fellow class mates 9. On a scale of 1 to 5, 1 being not effectively to 5 being most effectively, I learn more effectively and efficiently from working with industry sponsors 10. On a scale of 1 to 5, 1 being not effectively to 5 being most effectively, I learn more effectively and efficiently from open ended discussion lectures 11. On a scale of 1 to 5, 1 being not effectively to 5 being most effectively, for students who have already completed an interdisciplinary capstone design course, I was better able to solve complex engineering/Architectural problems based on the course learnings. 12. On a scale of 1 to 5, 1 being not effectively to 5 being most effectively, I learn more effectively and efficiently for students who have already completed an interdisciplinary capstone design course, I was better able to design solutions for complex, open-ended engineering problems with appropriate attention to economic, environmental, cultural, and societal considerations based on the course learnings. 13. On a scale of 1 to 5, 1 being not effectively to 5 being most effectively, I learned more effectively and efficiently for students who have already completed an interdisciplinary capstone design course, were you better able to communicate complex engineering concepts within the profession and with society at large. 14. On a scale of 1 to 5, 1 being not effectively to 5 being most effectively, I will learn more effectively and efficiently, for students who plan to complete the interdisciplinary capstone course, I expect that completing the course will give me an ability to solve complex engineering/Architectural problems based on the course learning. 15. On a scale of 1 to 5, 1 being not effectively to 5 being most effectively, I will learn more effectively and efficiently for students who plan to complete the interdisciplinary capstone course, I expect that completing the course will give me an ability to design solutions
for complex, open-ended engineering/Architectural problems with appropriate attention to economic, environmental, cultural, and societal considerations based on the course learnings.
Never/Not Likely; Don't Know; Likely/Definitely 16. On a scale of 1 to 5, 1 being not effectively to 5 being most effectively, I will learn more effectively and efficiently for students who plan to complete an interdisciplinary capstone design course, do you expect that completing the course will give me ability to communicate complex engineering concepts within the profession and with society at large. 17. What year of the Architecture program are you currently enrolled? Graduate year 1, Graduate year 2, or Graduate year 3 18. On a scale of 1 to 5, 1 being never, to 5 being always I pre-read the lesson to maximize my learning: 19. On a scale of 1 to 5, 1 being never, to 5 being always, I review the D2L website for new postings before classes. 20. On a scale of 1 to 5, 1 being never, to 5 being always, I prepare a list of questions from my research on information I did not immediately understand to ask in class. 21. On a scale of 1 to 5, 1 being never, to 5 being always, during the lecture I focus on being engage in the class learning.
